HER2 regulates cancer stem-like cell phenotype in ALK translocated NSCLC.
We have previously shown that cancer stem-like cells (CSLCs) can mediate therapy resistance in ALK translocated lung cancers. HER2 has been linked to CSLCs in breast cancers and, therefore, we wanted to assess whether HER2 has a role in CSLCs in ALK translocated cancers. ALK translocated cell lines, H3122 and H2228, with variable sensitivity to ALK inhibition were used in the study. HER2 overexpression or knockdown was induced by retro- or lentiviral infections and cells were treated with pharmacological agents targeting HER2 and ALK signaling. Furthermore, tumorigenic properties of the cells were assessed in vitro using colony and sphere formation assays. In the ALK inhibitor sensitive H3122 cells, HER2 overexpression unaltered the primary response to ALK inhibition, but increased CSLC marker expression and enhanced colony and sphere formation and late AKT and ERK1/2 signaling recovery. In the ALK inhibitor semi-sensitive H2228 cells, HER2 knockdown reduced basal expression of CSLC markers, modestly increased sensitivity to ALK inhibition in colony and sphere formation assays, and reduced late AKT and ERK1/2 signaling recovery. In addition, HER2 induced cross activation of other ErbB-members of which HER3 followed most closely the CSLC marker expression and neuregulin-1, a HER3 ligand, or pan-ErbB inhibitor afatinib, were able to alter CSLC marker expression and colony formation. the present study suggests that HER2 has an important role in the regulation of the CSLC phenotype in ALK translocated lung cancers that is mainly orchestrated by HER2/HER3 heterodimers.